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Device for tightening a seat belt 

The present invention relates to a device for tightening a seat belt. 

The seat belt should be used for fixing a child car seat to a passenger seat. In a 
preferred embodiment of the invention a three-point seat belt is used comprising a 
5 lap belt part and a diagonal belt part for attachment of the child car seat. The device 
according to the invention will be particularly useful in connection with a method of 
attachment where the diagonal belt part is arranged in connection with the child car 
seat's back support, while the lap belt part is arranged in connection with the child 
car seat's lower portion, for example below the sitting portion or in connection with 

10 the child car seat's base, if the child car seat is designed with such a structure. The 
term base here refers to a structure with a bottom that rests against the passenger 
seat's sitting portion, where the base supports the child car seat's remaining 
structures such as the back structure and sitting structure. The base will often be 
cast and will be suitably provided with shapes that can be used for receiving, taking 

15 up and adjustments of the lap belt part. In this respect it will be obvious to a person 
skilled in the art that other types of seat belts that a three-point seat belt may also be 
employed for attaching the child car seat's lower portion, the crucial characteristic 
of the seat belt in question being that a portion of the seat belt can be positioned 
over a lower portion of the child car seat. 

20 It is an object of the present invention that the lower portion of the child car seat 

should be fixed to the passenger seat in a manner that ensures that the child car seat 
is held as tightly as possible and preferably pressed in against the passenger seat. It 
is, of course, not sufficient to attach the child car seat merely by securing the lower 
portion of the child car seat to the passenger seat, and there will therefore also be a 

25 need to attach the child car seat's upper portion. According to the invention the 
focus of the patent application is attachment of the child car seat's lower portion, 
while the attachment of the child car seat's upper portion will thus be discussed 
here in very general terms. Attachment of the child car seat's upper portion may be 
implemented in various ways, and special mention will be given here to a system 

30 for an especially advantageous attachment of the child car seat's upper portion by 

employing a portion of a three-point seat belt. This system ensures that the child car 
seat's upper portion is held close into the passenger seat, and will function in a 
particularly advantageous fashion together with the device according to the 
invention. This system for attaching the child car seat's upper portion is described, 

35 for example, in NO 20013564. 

At the present time there are several types of devices for positioning a seat belt at 
the child car seat's lower portion. We refer in this connection to US 5979982 in 
which a mechanism is disclosed that is employed for tightening a seat belt, where 
the mechanism consists of several parts and is relatively complicated to assemble. 
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We further refer to US 6247208 wherein a U-shaped tightening mechanism is 
disclosed where a portion of the seat belt is wound around one of the arms of the U 
and the other arm of the U can be locked relative to the base. 

The device according to the invention is substantially different from these known 
5 mechanisms in that it has a simpler construction and is easier to use. In addition, 
according to the invention the tightening function that already exists in self- 
tightening three-point seat belts is improved, thus achieving a tension from the lap 
belt part that ensures that the lower portion of the child car seat is pressed to an 
optimum extent in towards the passenger seat. By means of the device according to 
10 the invention, particularly when used together with the system for attaching an 

upper portion of the child car seat as described above, an attachment of the child car 
seat is obtained which from the point of view of safety will be highly advantageous 
compared to existing solutions. 

The device according to the invention functions best when a three-point seat belt is 

15 employed, in which case the lap belt part is arranged in connection with the child 

car seat's lower portion or possibly a base if the child car seat is designed with this. 
The child car seat's lower portion/base is designed with an abutment portion for 
placing the lap belt part. Furthermore, the child car seat's lower portion/base is 
arranged with a tightening unit which is rotatably mounted in at least one mounting 

20 point. When the child car seat is fastened to the passenger seat, the lap belt part is 
arranged in such a manner that it rests against portions of the abutment portion and 
the tightening unit respectively. The tightening portion is then located in a initial 
position. From this initial position the tightening unit can be rotated about the 
mounting point and brought into a tightening position where portions of the lap belt 

25 part are moved away from the abutment portion, thus increasing the distance 

between the lap belt part and the child car seat's lower portion/base. During the 
tightening unit's rotational movement, contact is maintained between a portion of 
the lap belt part and the tightening unit. When the tightening unit is brought into a 
tightening position, a tightening of the lap belt part is achieved that results in the 

30 child car seat being pressed further in towards the passenger seat. 

Where the child car seat has a base, it may be designed with a raised portion 
possibly with sides. The raised portion and/or the sides may have a height that at 
least corresponds to the width of the lap belt part. Portions of the raised portion's 
sides may form the abutment portion for the lap belt part. 

35 The tightening unit is preferably composed of a three-dimensional structure, where 
in an embodiment the height of the tightening unit corresponds to the height of the 
raised portion. In an embodiment the tightening unit has a uniform cross section in 
the height direction, and this cross section may be oval-shaped, triangular with 
rounded corners, wedge-shaped with rounded corners, drop-shaped, etc. 
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Furthermore, the tightening unit may be eccentrically mounted in connection with 
the child car seat's lower portion/base by the tightening unit's mounting point being 
located at a distance from the tightening unit's central point. 

In an embodiment the tightening unit may be located in a recess in the abutment 
5 portion, where the recess may be of a shape substantially corresponding to portions 
of the tightening unit's sides in the tightening unit's height direction. Where the 
abutment portion is composed of the raised portion's sides, and the tightening unit 
is located in the recess described above, portions of the tightening unit's lateral 
surface may be oriented on a level with the abutment portion. 

10 The tightening unit may be moved from a initial position where the tightening unit 
does not cause tension in the lap belt part to a maximum tightening position where 
the tightening unit causes maximum tension in the lap belt part. The angle of 
rotation between the initial position and maximum tightening position will be 
approximately 90°. It is not necessary in all embodiments of the invention for the 

15 tightening unit to be moved to the maximum tightening position (90°). The extent to 
which the tightening unit is rotated in the individual embodiment can vary 
according to how much "slack" there is in the seat belt, the design of the tightening 
unit, etc. 

When rotating the tightening unit from initial position to tightening position, the lap 
20 belt part is moved into abutment with portions of the tightening unit's sides, along 
the tightening unit's circumference. When the tightening unit has been moved to a 
tightening position and portions of the lap belt part are moved out of the abutment 
portion, the lap belt part will be in contact with a portion of the tightening unit, 
which, as viewed in the tightening unit's cross section, is located furthest away 
25 from the tightening unit's mounting point. 

A lever, handle or other suitable rigid connection may be connected to the 
tightening unit, thus enabling the tightening unit to be moved between a initial 
position and a tightening position by moving the handle or by a movement of the 
hand. 

30 The invention will now be described with reference to the figures: 

Figure 1 illustrates an embodiment of the invention where the tightening unit is in a 
initial position. 

Figure 2 illustrates an embodiment of the invention where the tightening unit is 
moved into a tightening position. 
35 Figure 3 illustrates the same position as in figure 1, but with a second embodiment 
of the tightening unit. 

Figure 4 illustrates the same situation as in figure 2, but with a second embodiment 
of the tightening unit. 
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In figure 1 the child car seat's lower portion is illustrated as a base 4, where the lap 
belt part 2 of a three-point seat belt 1 has to abut against/be arranged around the 
base 4. The base is designed with a raised portion 7 which has sides 7a. The sides 
7a have portions that are suitable as an abutment portion 4a for the lap belt part 2, 
5 since the height of the sides 7a at least corresponds to the width of the lap belt part 
2. In the abutment portion 4a/the sides 7a there is provided a recess 8 where a 
tightening unit 5 is rotatably mounted about a mounting point 6, which is 
eccentrically located relative to the tightening unit's central point. In the 
embodiment illustrated in figure 1 the recess 8 has a shape corresponding to 

10 portions of the tightening unit's sides 5a, and in addition other portions of the 

tightening unit's sides 5a are oriented on a level with the abutment portion 4a. The 
tightening unit 5 is illustrated with a cross section which is triangular in shape with 
rounded corners. The lap belt part 2 is arranged as illustrated in figure 1 in such a 
manner that it abuts against portions of the tightening unit's sides 5a and against the 

15 abutment portion 4a. 

In figure 1 it is further illustrated that the tightening unit 5 is connected to a handle 
9, which is rigidly connected to the tightening unit 5. By moving this handle 9, the 
tightening unit 5 is moved by rotation from the initial position illustrated in figure 1 
to the tightening position illustrated in figure 2. 

20 In figure 2 the tightening unit 5 is illustrated rotated about its mounting point 6, the 
tightening unit 5 having rotated approximately 90° from its initial position. By 
means of this rotating movement of the tightening unit 5, the lap belt part 2 is 
moved along the circumference of the tightening unit in abutment with portions of 
the tightening unit's sides 5a. When the tightening unit 5 is moved into the 

25 tightening position and portions of the lap belt part 2 are moved out of the abutment 
portion 4a, the lap belt part will be in contact with a portion of the tightening unit 5, 
which in this case is a lateral edge of the tightening unit 5 at the opposite end of the 
tightening unit's mounting point. The portion of the tightening unit with which the 
tightening unit 5 is now in contact is located in an area of the tightening unit 5 

30 which is furthest away from the tightening unit's mounting point 6, viewed in the 
tightening unit's 5 cross section. In the position illustrated in figure 2 the lap belt 
part 2 is tightened up and the child car seat is pressed further in towards the 
passenger seat, thus securing the child car seat tightly against the passenger seat. 
Naturally it is also possible to move the tightening unit 5 in the opposite direction, 

35 from tightening position to initial position, when the lap belt part 2 has to be 

released from abutment against the base or the lower portion of the child car seat. 

In figures 3 and 4 the same situation is illustrated as in figures 1 and 2 respectively, 
but in this case the tightening unit 5 is illustrated with an oblong, oval cross section. 
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In designing the tightening unit 5 it will be appreciated that it is important to design 
the sides 5a in such a fashion that they are as continuous as possible, possibly with 
rounded lateral edges, thereby avoiding edges that may form an obstacle when the 
lap belt part 2 has to be moved in abutment along the sides 5 a when rotating the 
5 tightening unit from a initial position to an extended position. 

In the embodiments of the invention illustrated in figures 1-4, the child car seat's 
lower portion is illustrated as a base 4, where the child car seat's remaining 
structures can be placed on the base 4. In an embodiment of the invention the child 
car seat's sitting structure may be placed on the base in such a manner that the child 
10 car seat covers the lap belt part 2 and the remaining components, apart from the 
handle 9 which will be accessible to the user and can easily be moved between a 
initial position and a tightening position. 



